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Abstract 
Purpose of this research is to measure the effect of educational game training on some physical 
parameters and social skills of the children with Autism Spectrum Disorder. Five individuals 
(participants) diagnosed with Autism Spectrum Disorder participated in the research. During the 
research, the participants were made to play 8 different educational games for 8 weeks, and 3 days 
a week for 1 hour; and the sessions during the research were recorded with a video camera. 
Research data were obtained before and after the 8-week educational game program by using 
flamingo test, vertical jump test, plate tapping test, sit and reach test, and by performance 
determination form for individuals with pervasive developmental disability. SPSS 25 package 
program was used in the analysis of the data. The Wilcoxon test, a nonparametric test, was used 
to evaluate pre- and post-test results. As a result of the study, it was found that the educational 
games have positive effects on some physical parameters (balance, flexibility, strength, hand-eye 
coordination) and social skills (matching skills, imitation skills, following instructions skills, visual 
support use, receptive language skills, communicative language skills, game and music skills, self-
care skills, daily life skills, motor skills, socialization skills, and mathematics). 
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1. Introduction 
As it is known, autism, widespread and on the rise today, is one of the diseases that are caused by the failure of 
the different parts of the brain in working together.  The word autism is made up of the Greek word "autos" (itself) 
and the Latin "ismus" (a suffix indicating belief in, practice of, condition of, or process). For the first time in 1908, 
Eugen Bleuler saw "autism" as a serious symptom of schizophrenic patients and described it as "an unhealthy self-
love and withdrawal” (Gillberg and Coleman, 2000). In general, autism is defined as a pervasive developmental 
disorder, in which verbal and nonverbal communication, social interaction, imagination and problem solving 
abilities are impaired. In the literature, autism is referred to as autism spectrum disorder (ASD) (Worden and 
Moore, 2004). ASD is a heterogeneous neuropsychiatric disorder characterized by the impairment, at different 
levels, in social functions, problems in the areas of communication and behavior, and delays in cognitive 
development (American Psychiatric Associatıon, 2013). Children with ASD experience difficulties in social 
relations, and these children do not seek attachment. Children with ASD are content with being alone; they do not 
speak for attracting attention, do not care for their families, rarely establish eye contact, do not gesture or try to 
draw the attention of others. These children have problems in communication skills, and most of them do not only 
not speak but do not use non-verbal methods of communication either (Nicholas et al., 2008).  
Cognitive, emotional and psychomotor development of children with ASD is very important. Studies in the 
field show that physical education, sports and educational games are extremely effective for the development of 
autistic children. Physical education and sports help individuals to overcome their problems and get a chance to 
have meaningful lives by minimizing their feelings of loneliness. Physical education and sports activities to be 
utilized in the education of autistic children help to improve not only their motor skills but also their physical and 
motor fitness, game skills, positive self-perception, social competence, free time skills, ease tension and help to 
improve their creative expressions (Calışkan, 2011). Development of basic motor skills in autistic children is 
important not only for influencing their development in different aspects but also for ensuring their happiness. 
Development of movement skills in autistic children is also important for their learning more complex behaviors. 
Development of these skills helps prepare a ground for other bodily movements and achieve complex movements, 
and provides emotional and social benefits by means of movement training (Sarol et al., 2011). As they bring about 
provably and observably positive changes in autistic children, sports activities have become more preferred in 
relieving autism and its associated effects (Karaküçük, 2012). Yılmaz (2004) found that children diagnosed with 
autism generally have poor motor skills; and therefore, Yılmaz argued that the sports training programs designed 
for children with ASD must focus on developmental activities containing individual games and sports that will 
improve basic motor skills and enhance physical activity (Yılmaz, 2004). Shaped by the information drawn from 
literature on the field, this research aims to measure the effect of educational game training on some physical 
parameters and social skills of children with Autism Spectrum Disorders.  
 
2. Material Method 
2.1. Research Method 
This study is designed in accordance with relational screening model, as it looks into the physical and social 
effects of the educational games on children with Autism Spectrum Disorder.  
 
2.2. Study Group 
Study group of the research consists of 5 male students within the age range of 5 to 8, officially diagnosed with 
Autism Spectrum Disorder (ASD) and with degrees of disability close to each other. Participants receive training at 
“Özel İzle Otizm Spor Kulübü” in Düzce province (a special sports club for the autistic), affiliated with the Ministry 
of National Education.   
 
2.3. Data Collection Tools and Data Collection Process 
Data within the scope of the research have been collected by means of the measurement tools, the protocols of 
which are given.   
a) To determine the level of the performance of social skills, "Performance Evaluation Form for Individuals with 
Pervasive Developmental Disorder" was used. Developed within the scope of the “Support Training Program for 
Prevalent Developmental Disorders” and by the Ministry of National Education, General Directorate of Special 
Education and Rehabilitation Services, the said form is a standard measure used as a performance measurement 
instrument in all rehabilitation centers throughout the country.“Support Training Program for Prevalent 
Developmental Disorders,” which uses the said form as a standard measurement tool, has been prepared with a 
view to enable the individuals with prevalent developmental disorders, attending the special education and 
rehabilitation centers within the scope of special education services, to benefit from the training settings efficiently 
and effectively. Additional clause 3 of the law numbered 3797 concerning the Organization and Functions of the 
Ministry of National Education, and article 25 of the law, dated 24/07/2008 and numbered 5793, concerning 
Amendments in Some Laws and Decree Laws provide the basis for preparing this program (Ministry of National 
Education, 2018). “Performance Evaluation Form for Individuals with Prevalent Developmental Disorders” is used 
for assessing the performance of the individuals in need of special education in terms of their preparation for 
cognitive skills, self-care skills, daily life skills, social life skills, language and alternative communication skills, 
pyscho-motor skills, social life skills, Turkish language and mathematical skills and preparing an education plan 
accordingly.  
b) In determining the physical parameters, various motor tests (flamingo test, sit and reach test, vertical jump test, 
plate tapping test) were used.  
 
2.3.1. Physical Test Protocols  
Flamingo Balance Test: In order to determine the static balance of the subjects in the research group, 
Flamingo Balance Test was used. According to this test, a subjects of the Research group step on a wooden balance 
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beam, 50 centimeters long, 4 centimeters high, and 3 centimeters wide, and stand in balance. Bending their other 
legs and pulling them to their buttocks, they hold them with their hands on the same side. While the research 
group subjects are thus standing in balance on single foot, the timer is started and they try to stay in balance in this 
position for 1 minute. When the balance is lost (either by falling off the beam, or by letting go of the foot being 
held, or by touching the ground with any part of the body, and the like), then the timer is stopped. When the time 
is up, each attempt at re-gaining balance (after the fall) is counted, and this number is noted as the score of the 
research group after one minute period is completed (Hazar and Taşmektepligil, 2008).    
Sit and Reach Test: Sit and Reach test is used for determining the flexibility of the subjects in the research 
group. The top of a coffee table, 32 centimeters high and 35 centimeters long, is marked in centimeters. Subjects in 
the research group sit on the floor, extend their legs and place their feet (shoes off) with the soles flat against the 
coffee table. Then, without bending knees, and from the trunk (waist and hips), they extend their arms forward on 
the coffee table as far as possible. The farthest point reached by fingers are recorded in centimeters. The research 
group repeats this three times and the best score is taken (Hazar and Taşmektepligil, 2008). 
Vertical Jump Test: In vertical jumps test, the subjects try jump with both feet as high as possible in front of 
a platform hung on wall. Before the test, normal arm length of the subject is measured before the test platform. 
After the test, the difference between the jump height and the arm length is recorded in centimeters. Subjects 
repeat the test twice and the best score is taken (Ayan and Mülazimoğlu, 2009).   
Plate Tapping Test: Plate tapping test is a reliable and effective test to evaluate the coordination and the 
speed of the limb movement (Adam et al., 1988). Purpose is to quickly touch the two discs one after another with 
the preferred hand. Two rubber discs (20 cms. in diameter) are fastened on a table of adjustable height. The 
distance between the two discs from the center must be 80 cms. (borders 60 cms.). Rectangular plate (10X20 in 
size) is placed in equal distance from the two discs. The subject stands in front of the table with legs comfortably 
apart. Non-preferred hand (non-dominant hand) is placed on the plate. The preferred hand (dominant hand) is 
placed, by moving over the other hand crosswise, on the disc opposite to the preferred hand. The preferred hand 
placed on the disc is moved back and forth over the other hand to touch the discs as quickly as possible. The test is 
repeated two times with a 5 minute break in between, and the best time measured with a timer is recorded as the 
test result. The best result taken in both attempts is recorded as the test score. Score is the time used for touching 
each disc 25 times and is recorded as the decimal of a second (Telles et al., 2013).   
During the data collection process, the participants were administered 8 different games for 8 weeks, 3 days a 
week, and 1 hour a day. In establishing the educational game program, 3 experts were consulted for their opinions; 
and the purpose was the improvement in some physical characteristics after the completion of the program. The 
form used for assessing the performance in social skills was evaluated for each participant and separately by 
parents, physical education teacher, and special education teacher. The data were obtained at the beginning of the 
educational game program and the end of the 8 week process and by using the measuring tools, the protocols of 
which are provided.  
 
2.4. Analysis of the Data 
In the study, SPSS 25.0 version was used for statistical analyses and the level of significance was set at P<0.05. 
In analyzing the data obtained, non-parametric Wilcoxon test was used.  
 
3. Findings 
This section of the study presents the findings obtained by the statistical analyses.   
 
Table-1. Analysis of Some Physical Parameters 
 Test N x Sd P 
Vertical Jump 
Post 5 13,00 3,47 
,039* 
Pre 5 5,00 2,34 
Sit and Reach 
Post 5 24,40 4,03 
,039* 
Pre 5 16,40 4,39 
Plate Tapping 
Post 5 9,69 3,08 
,043* 
Pre 5 17,67 7,91 
Flamingo 
Post 5 10,80 1,30 
,042* 
Pre 5 15,00 0,00 
         *p< .05 
 
According to Table 1, in the analysis of the physical parameters, significant differences are seen in favor of the 
post-tests in the results of vertical jump (13,00±3,47), sit and reach (24,40±4,03), plate tapping (9,69±3,08), and 
flamingo tests (10,80±1,30).    
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Table-2. Analysis of Performance Evaluation Test for Individuals with Prevalent Developmental Disorder, in Accordance with the General 
Averages of Opininons by Three Experts 
 Test N x Sd P 
Matching 
Post 5 1,70 0,23 
,001* 
Pre 5 1,03 0,12 
Imitation 
Post 5 1,75 0,27 
,001* 
Pre 5 1,07 0,16 
Following Instructions 
Post 5 1,74 0,31 
,001* 
Pre 5 1,02 0,11 
Visual Support 
Post 5 1,52 0,46 
,027* 
Pre 5 1,21 0,41 
Receptive Language Skills 
Post 5 1,67 0,16 
,001* 
Pre 5 1,07 0,15 
Communicative Language 
Post 5 1,87 0,19 
,001* 
Pre 5 1,47 0,43 
Game and Music 
Post 5 1,71 0,28 
,001* 
Pre 5 1,26 0,29 
Self-care 
Post 5 1,56 0,29 
,001* 
Pre 5 1,06 0,12 
Daily Life 
Post 5 1,86 0,16 
,001* 
Pre 5 1,55 0,21 
Motor Skills 
Post 5 1,74 0,11 
,001* 
Pre 5 1,07 0,07 
Social Skills 
Post 5 1,89 0,08 
,001* 
Pre 5 1,44 0,26 
Mathematics 
Post 5 1,93 0,11 
,001* 
Pre 5 1,22 0,15 
*p<.05 
 
When the Table 2, “Performance Evaluation Test for Individuals with Prevalent Developmental Disorder, in 
Accordance with the General Averages of Opininons by Three Experts”, is analyzed and the p values (p<0,05) of 
the sub-dimensions are considered, significant differences are found in favor of the post tests in the results of 
matching skills (1,70± 0,23), imitation skills (1,75 ± 0,27), instruction following skills (1,74 ±0,31), using visual 
support (1,52 ±0,46), receptive language skills (1,67±0,16), communicative language skills (1,87±0,19), game and 
music skills (1,71 ± 0,28), self-care skills (1,56 ± 0,29), daily life skills (1,86 ±0,16), motor skills (1,74 ± 0,11), social 
skills (1,89 ± 0,08) and mathematics (1,93 ± 0,11).  
 
Table-3. Analysis of Performance Evaluation Test for Individuals with Prevalent Developmental Disorder, According to the Family 
 Test N    x Sd P 
Matching 
Post 5 1,74 0,28 
,042* 
Pre 5 1,00 0,00 
Imitation 
Post 5 1,76 0,35 
,043* 
Pre 5 1,05 0,55 
Instructions 
Post 5 1,75 0,35 
,039* 
Pre 5 1,00 0,00 
Visual Support 
Post 5 1,43 0,51 
,194 
Pre 5 1,03 0,08 
Receptive Language 
Post 5 1,66 0,17 
,041* 
Pre 5 1,01 0,03 
Communicative Language  
Post 5 1,86 0,23 
,042* 
Pre 5 1,45 0,43 
Game and Music 
Post 5 1,71 0,30 
,043* 
Pre 5 1,24 0,28 
Self-care 
Post 5 1,59 0,30 
,042* 
Pre 5 1,03 0,05 
Daily Life 
Post 5 1,90 0,17 
,039* 
Pre 5 1,51 0,22 
Motor 
Post 5 1,76 0,12 
,042* 
Pre 5 1,09 0,09 
Social Skills 
Post 5 1,92 0,07 
,042* 
Pre 5 1,45 0,26 
Mathematics 
Post 5 1,97 0,05 
,043* 
Pre 5 1,25 0,15 
      *p< .05 
 
 When the Table 3, “Performance Evaluation Test for Individuals with Prevalent Developmental Disorder, 
According to the Family” is analyzed and the p values (p<0,05) of the sub-dimensions are considered, significant 
differences are found in favor of the post tests in the results of matching skills (1,74± 0,28), imitation skills (1,76 ± 
0,35), instruction following skills (1,75 ±0,35), receptive language skills (1,66±0,17), communicative language skills 
(1,86±0,23), game and music skills (1,71 ± 0,30), self-care skills (1,59 ± 0,30), daily life skills (1,90 ±0,17), motor 
skills (1,76 ± 0,12), social skills (1,92 ± 0,07) and mathematics (1,97 ± 0,05). No significant difference is found in 
the sub-dimension of using visual support (p=0,194).  
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Table-4. Analysis of Performance Evaluation Test for Individuals with Prevalent Developmental Disorder, According to PE and Sports 
Teacher 
 Test N      x Sd P 
Matching 
Post 5 1,60 0,25 
,042* 
Pre 5 1,00 0,00 
Imitation 
Post 5 1,69 0,33 
,042* 
Pre 5 1,01 0,02 
Instructions 
Post 5 1,75 0,32 
,042* 
Pre 5 1,00 0,00 
Visual Support 
Post 5 1,60 0,47 
,109 
Pre 5 1,20 0,44 
Receptive Language 
Post 5 1,68 0,17 
,042* 
Pre 5 1,06 0,09 
Communicative Language 
Post 5 1,86 0,23 
,042* 
Pre 5 1,46 0,45 
Game and Music 
Post 5 1,72 0,30 
,043* 
Pre 5 1,27 0,32 
Self-care 
Post 5 1,54 0,26 
043* 
Pre 5 1,03 0,05 
Daily Life 
Post 5 1,88 0,16 
,042* 
Pre 5 1,55 0,23 
Motor 
Post 5 1,75 0,11 
,041* 
Pre 5 1,07 0,07 
Social Skills 
Post 5 1,87 0,09 
,042* 
Pre 5 1,40 0,28 
Mathematics 
Son 5 1,91 0,13 
,042* 
Ön 5 1,17 0,16 
    *p< .05  
 
When the Table 4, “Performance Evaluation Test for Individuals with Prevalent Developmental Disorder, 
According to PE and Sports Teacher” is analyzed and the p values (p<0,05) of the sub-dimensions are considered, 
significant differences are found in favor of the post tests in the results of matching skills (1,69 ± 0,33), imitation 
skills (1,69 ± 0,33), instruction following skills (1,75 ±0,32), receptive language skills (1,68±0,17), communicative 
language skills (1,86±0,23), game and music skills (1,72 ± 0,30), self-care skills (1,54 ± 0,26), daily life skills (1,88 
±0,16), motor skills (1,75 ± 0,11), social skills (1,87 ± 0,09) and mathematics (1,87 ± 0,09). No significant difference 
is found in the sub-dimension of using visual support (p=0,109).  
When the Table 5, “Performance Evaluation Test for Individuals with Prevalent Developmental Disorder, 
According to Special Education Teacher” is analyzed and the p values (p<0,05) of the sub-dimensions are 
considered, significant differences are found in favor of the post tests in the results of matching skills (1,76± 0,18), 
imitation skills (1,80 ± 0,15), instruction following skills (1,71 ±0,32), receptive language skills (1,66±0,19), game 
and music skills (1,71 ± 0,20 ), self-care skills (1,54 ± 0,37), motor skills (1,70 ± 0,11), social skills (1,88 ± 0,08), 
and mathematics (1,91 ± 0,13). No significant difference was found in the sub-dimensions of using visual support 
(p=0,655), communicative language skills (p=068), daily life skills (p=0,138). 
 
Table-5. Analysis of Performance Evaluation Test for Individuals with Prevalent Developmental Disorder, According to Special Education 
Teacher 
 Test N x Sd P 
Matching 
Post 5 1,76 0,18 
,042* 
Pre 5 1,10 0,22 
Imitation 
Post 5 1,80 0,15 
,039* 
Pre 5 1,14 0,29 
Instructions 
Post 5 1,71 0,32 
,042* 
Pre 5 1,08 0,19 
Visual Support 
Post 5 1,54 0,50 
,665 
Pre 5 1,40 0,54 
Receptive Language 
Post 5 1,66 0,19 
,042* 
Pre 5 1,15 0,25 
Communicative Language 
Post 5 1,90 0,21 
,068 
Pre 5 1,53 0,49 
Game and Music 
Post 5 1,71 0,20 
,043* 
Pre 5 1,28 0,32 
Self-care 
Post 5 1,54 0,37 
,043* 
Pre 5 1,11 0,19 
Daily Life 
Post 5 1,80 0,18 
,138 
Pre 5 1,60 0,22 
Motor 
Post 5 1,70 0,11 
,043* 
Pre 5 1,06 0,07 
Social Skills 
Post 5 1,88 0,08 
,043* 
Pre 5 1,48 0,29 
Mathematics 
Post 5 1,91 0,13 
,043* 
Pre 5 1,26 0,16 
*p< .05 
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4. Discussion and Conclusion 
Aiming to measure the effects of educational game training on some physical parameters and social skills of the 
children with Autism Spectrum Disorder, this study determined not only some physical parameters obtained from 
the children participating in the study (flexibility, balance, strength, and coordination), but also tested, through 
tests mentioned, their mapping skills, imitation skills, instruction following skills, visual support use skills, 
receptive and communicative language skills, game and music skills, self-care skills, daily life skills, motor skills, 
social skills and mathematical knowledge. In the study conducted, it was concluded that 8-week educational game 
program brought about a multi-dimensional improvement in the autistic children participating in the study as well 
as a decrease in their problematic behaviours.   
In the literature, there is much research on the effects of physical education and sports on the general 
development of the mentally challenged children, and these studies point out that exercise activities used in the 
rehabilitation of the autistic children contribute to the rehabilitation and multi-dimensional development (mental, 
emotional, social, psychological, characteristic and motor skills) of these children (Atalay and Karadağ, 2011). 
In a study conducted at Georgia State University, Mays (2013) stated that as a result of the aerobic exercises 
administered to two autistic children, there was a decrease in their short term stereotypical behaviors (Mays, 2013).  
In a study conducted by Orhan (2014) a 10-year-old boy with autism, who had not had movement training, 
performed a 30-minute work consisting of 12 exercises, double-leg multiple forward bounces, multiple forward 
bounces on single leg (left and right legs), and multiple forward bounces in zigzags. As a result of the movement 
training, it was found that there was a decrease in the problematic behaviors of the child, as well as an increase in 
his participation duration in the activity and his self-confidence (Orhan, 2014). On the other hand, Yanardağ (2007) 
applied Bruininks-Oseretsky Test of Motor Proficiency on 8 autistic boys aged between 5 and 7 for 12 weeks, 3 
days a week, and 40 minutes a day, both in and out of the swimming pool. In this study, it was found that the land 
group moved from a pre-test score of 0.75 to 1.75 in balance test (Yanardağ, 2007).   
Furthermore, it is seen that the social skills of the autistic children participating in the study have also 
improved. As it is known, sports help the disabled in terms of their psychological and social development, and 
facilitate their socialization (Eichsteadt and Lavay, 1992). For this reason, sports should be considered as a means 
to implement the socialization of the disabled and accelerate this process (Dunn and Fait, 1997). When the 
literature in the field is examined, one can find studies about the positive effects of the exercise programs of various 
forms on the levels of the social adaptation of the disabled.  
Study conducted by Temel et al. (2017) corroborates this view. In the said study, it was found that the level of 
aggressiveness in the autistic children who are engaged in sports is lower than that of the autistic children who are 
not engaged in sports, and that the level of social adaptation of the former is also higher than that of the latter 
(Temel et al., 2017). Another study looked into the effects of the intensive exercises on the problematic behaviors, 
in an exercise program of 6 weeks, 4 days a week, and 2 hours a day. This study was done with an 8-year-old 
autistic individual. As a result of the exercises designed in the game format, a decrease was observed in the 
problematic behaviors (Beyazoğlu, 2014). In a study on the effects of the basketball training on the behavioral 
development of the mentally challenged children, Gençöz (1997) has found positive changes in the behavior of 
these children both in the family and school environments (Gençöz, 1997).  Another study finds positive changes in 
the level of socialization of an autistic individual after movement training, especially positive results at the levels of 
establishing eye contact (Orhan, 2014). The changes, found by this study, at the levels of socialization of the 
autistic children also corroborate the findings in the literature. In a study, Mcmahon has argued for the importance 
of recreational activities in establishing the socialization of the disabled individuals, their adaptation to the 
environment, their making friends and social acceptance (Mcmahon, 1998).  
Findings from the related studies in the literature are in parallel with this study. Considering the results of this 
study, it can be said that the educational game program applied to the children with prevalent spectrum disorder 
have positive impacts on some of the physical and social skills. Using some sports exercises and educational games 
in the training of the individuals with ASD will support the adaptation of these individuals to social life, and thus, is 
thought to be contributing to their socialization. Accordingly, structured educational game programs can be 
integrated into the existing educational programs of the rehabilitation centers and a new program to support the 
rehabilitation of the individuals with ASD can be formed.  
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